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* NOTICES * ^ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The plasma cleaner characterized by having two or more chambers which can be opened and 
closed, and a washing means by which generate the plasma in said each chamber and this plasma 
performs washing processing to the substrate in said each chamber. 

[Claim 2] The plasma cleaner according to claim 1 characterized by being constituted so that washing 
processing can be performed only about the chamber of the request of said two or more chambers. 
[Claim 3] The plasma cleaner according to claim 1 or 2 characterized by being constituted so that the 
processing conditions of a substrate can be set up for said every chamber. 

[Claim 4] A plasma cleaner given in any 1 term of claims 1-3 characterized by said washing means 
containing the high frequency switcher prepared between the RF electrode prepared in said each 
chamber, the RF generator which impresses high-frequency voltage to said each RF electrode, and said 
RF generator and said each RF electrode, the vacuum aspirator which makes the inside of said each 
chamber a vacuum, and the gas transfer unit which supplies plasma reactant gas in said each chamber. 
[Claim 5] The plasma cleaner according to claim 4 characterized by said RF switcher using a vacuum 
relay. 

[Claim 6] The plasma cleaner according to claim 4 or 5 characterized by connecting said high frequency 
switcher and said each RF electrode through the coaxial cable which attached the connector in both ends 
while said each chamber was removable. 

[Claim 7] A plasma cleaner given in any 1 term of claims 1-6 characterized by having carrying-in / 
taking-out device in which the processing substrate by which washing processing was carried out by 
said each chamber is conveyed in the 2nd substrate delivery location while conveying the unsettled 
substrate supplied to the 1st substrate delivery location to said each chamber. 
[Claim 8] The plasma cleaner according to claim 7 characterized by being constituted so that said 
carrying-in / taking-out device may take out an unsettled substrate from two or more substrate stowages 
of the magazine arranged in said 1st substrate delivery location and it can convey to said each chamber. 
[Claim 9] The plasma cleaner according to claim 8 characterized by constituting said carrying-in / 
taking-out device so that the processing substrate by which washing processing was carried out by said 
each chamber can be returned to the magazine of said 1st substrate delivery location. 
[Claim 10] Can set up the processing conditions of a substrate for said every chamber, and a substrate 
delivery location is set up corresponding to said each chamber, respectively. While conveying the 
unsettled substrate supplied to said each substrate delivery location to the chamber which corresponds, 
respectively A plasma cleaner given in any 1 term of claims 1-6 characterized by having carrying-in / 
taking-out device in which the processing substrate by which washing processing was carried out by 
said each chamber is conveyed in the substrate delivery location which corresponds, respectively. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the plasma cleaner which washes the substrate in which 

the pad for metal indirect junction of wirebonding etc. was formed, by the generated plasma. 

[0002] 

[Description of the Prior Art] Fundamentally, this kind of plasma cleaner generated the plasma in the 
chamber which can be opened and closed, and this chamber, and is equipped with a washing means by 
which this plasma performs washing processing to the substrate in a chamber. 
[0003] 

[Problem(s) to be Solved by the Invention] Although various cures of improving processing speed were 
performed in order that the conventional plasma cleaner might be a piece and a chamber's might 
improve the processing efficiency of a substrate, the improvement in large processing efficiency was 
difficult. 

[0004] This invention is made in view of the trouble mentioned above, and the purpose is in offering the 
plasma cleaner which aimed at large improvement in the processing efficiency of a substrate. 
[0005] 

[Means for Solving the Problem] In order to attain the purpose mentioned above, invention according to 
claim 1 is a plasma cleaner characterized by having two or more chambers which can be opened and 
closed, and a washing means by which generate the plasma in said each chamber and this plasma 
performs washing processing to the substrate in said each chamber. 

[0006] According to such a configuration, the processing efficiency of a substrate can be sharply 
improved by processing a substrate in parallel by two or more chambers. 

[0007] Moreover, it is characterized by constituting invention according to claim 2 so that a plasma 
cleaner according to claim 1 can perform washing processing only about the chamber of the request of 
said two or more chambers. 

[0008] In this case, even if a trouble arises in some chambers, since other chambers can continue 
processing of a substrate, they can prevent the sharp decline in substrate processing efficiency. 
[0009] Moreover, invention according to claim 3 is characterized by constituting a plasma cleaner 
according to claim 1 or 2 so that the processing conditions of a substrate can be set up for said every 
chamber. 

[0010] In this case, since the chamber of dedication can be set as each when processing two or more 
kinds of substrates, suitable processing according to the property of each substrate can be performed. 
[001 1] Moreover, invention according to claim 4 is set to a plasma cleaner given in any 1 term of claims 
1-3. The RF electrode with which said washing means was formed in said each chamber, and the RF 
generator which impresses high-frequency voltage to said each RF electrode, It is characterized by 
including the high frequency switcher prepared between said RF generator and said each RF electrode, 
the vacuum aspirator which makes the inside of said each chamber a vacuum, and the gas transfer unit 
which supplies plasma reactant gas in said each chamber. 
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[0012] In this case, since an RF generator can be managed with one set, reduction of cost and tooth 
spaces can be aimed at. 

[0013] Moreover, invention according to claim 5 is characterized by said RF switcher using a vacuum 
relay in the plasma cleaner according to claim 4. 

[0014] In this case, since the RF switcher is small, reduction of tooth spaces can be aimed at. 
[0015] Moreover, in the plasma cleaner according to claim 4 or 5, it is characterized by connecting said 
high frequency switcher and said each RF electrode through the coaxial cable which attached the 
connector in both ends while said each chamber of invention according to claim 6 is removable. 
[0016] In this case, since attachment and detachment of a chamber are easy, maintenance and trouble 
processing can be performed with sufficient workability. 

[0017] Moreover, invention according to claim 7 is characterized by equipping it with carrying-in / 
taking-out device in which the processing substrate by which washing processing was carried out by 
said each chamber is conveyed in the 2nd substrate delivery location, while the plasma cleaner given in 
any 1 term of claims 1-6 conveyed the unsettled substrate supplied to the 1st substrate delivery location 
to said each chamber. 

[0018] In this case, since it can be made in-line with the substrate processor of the process of order, a 
substrate can be processed continuously, without through a help. 

[0019] Moreover, invention according to claim 8 is characterized by being constituted so that said 
carrying-in / taking-out device may take out an unsettled substrate from two or more substrate stowages 
of the magazine arranged in said 1st substrate delivery location and it can convey to said each chamber 
in the plasma cleaner according to claim 7. 

[0020] In this case, the manufacture gestalt which carries out batch processing (batch processing) of the 
substrate supplied from two or more production lines can also be taken. 

[0021] Moreover, invention according to claim 9 is characterized by constituting said carrying-in / 
taking-out device so that the processing substrate by which washing processing was carried out by said 
each chamber can be returned to the magazine of said 1st substrate delivery location in the plasma 
cleaner according to claim 8. 

[0022] In this case, since an empty magazine stops arising when returning a processing substrate to the 
magazine of the 1st substrate delivery location, that processing becomes unnecessary and productivity 
improves. 

[0023] Invention according to claim 10 moreover, the plasma cleaner of a publication in any 1 term of 
claims 1-6 Can set up the processing conditions of a substrate for said every chamber, and a substrate 
delivery location is set up corresponding to said each chamber, respectively. While conveying the 
unsettled substrate supplied to said each substrate delivery location to the chamber which corresponds, 
respectively, it is characterized by having carrying-in / taking-out device in which the processing 
substrate by which washing processing was carried out by said each chamber is conveyed in the 
substrate delivery location which corresponds, respectively. 

[0024] In this case, in case two or more kinds of substrates with which processing conditions differ are 
processed simultaneously, there is no possibility that two or more kinds of substrates may be mixed. 
[0025] 

[Embodiment of the Invention] Hereafter, the concrete operation gestalt of this invention is explained, 
referring to a drawing. The sectional view of the chamber of the plasma cleaner of this operation gestalt 
and drawing 4 of the perspective view in which drawing 1 and drawing 2 showed the whole plasma 
cleaner structure of this operation gestalt, and drawing 3 R> 3 are the explanatory views of the plasma 
cleaner of this operation gestalt of operation. 

[0026] This plasma cleaner For example, in case direct wirebonding of the bare chip is carried out, in 
order to raise the bonding strength of the bonding pad and bonding wire in bonding, It is what is used in 
order to wash the bonding pad of a substrate by dry type. The chamber which is a vacuum housing is 
filled up with plasma reactant gas, such as an argon. The plasma is generated by impressing high- 
frequency voltage to this, the ion charged to the plasma is accelerated toward a bonding pad, and this is 
washed by beginning to beat the particles on the front face of a bonding pad (the case of an operation 
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gestalt the organic substance, an oxide, etc.). 

[0027] As shown in drawing 1 and drawing 2 , this plasma cleaner 1 With the power supply section 3 
which impresses high-frequency voltage to the chambers 2 and 2 of the pair which can be freely 
detached and attached on the body of a washing station which is not illustrated, and the chambers 2 and 
2 of these pairs by turns The gas transfer unit 4 which supplies by turns the nitrogen gas for the argon 
gas which is plasma reactant gas, and leak to the chambers 2 and 2 of a pair, While taking out the 
unsettled substrate Aa from supply side magazine 7a arranged in the vacuum aspirators 5 and 5 of the 
pair which makes the inside of each chamber 2 a vacua, and the 1st substrate delivery location PI and 
carrying in by turns to the chambers 2 and 2 of a pair It has carrying-in / taking-out device 6 which 
contains the processing substrate Ab by which washing processing was carried out by chambers 2 and 2 
to discharge side magazine 7b arranged in the 2nd substrate delivery location P2. 
[0028] Each chamber 2 has the box-like chamber body 21 which is a vacuum housing, and the lid 22 of 
the shape of a flange prepared in the front face of the chamber body 21 . The lid 22 is connected through 
the piston rod 25 and connecting plate 26 of the chamber closing motion cylinder (air cylinder) 24 which 
it was constituted free [ an attitude ] to the chamber body 21 with the lid guides 23 and 23 prepared in 
both sides, and were prepared in the side face of the chamber body 21. Moreover, inside the lid 22, the 
tray 27 which lays two substrates A and A is attached, and a tray 27 moves with a lid 22. If the chamber 
closing motion cylinder 24 drives and a lid 22 moves forward, while the chamber body 21 will be 
opened wide, when the tray 27 which laid Substrate A is pulled out and a lid 22 retreats, while a tray 27 
is pushed in, the chamber body 21 is blockaded. 

[0029] Moreover, as shown in drawing 3 , 1st RF electrode 28 connected to the power supply section 3 
and 2nd grounded RF electrode 29 are formed in each chamber 2. In this case, while 1st RF electrode 28 
is arranged by the lower part of the above-mentioned tray 27, 2nd RF electrode 29 is constituted by 
casing which constitutes the chamber body 21. In addition, the chamber closing motion cylinder 24 is 
attached in the left lateral by the chamber 2 on the left-hand side of illustration, and is attached in the 
right lateral by the right-hand side chamber 2. Moreover, although not illustrated, between the chamber 
body 21 and a lid 22, seal members, such as an O ring, intervene that the airtightness of a chamber 2 
should be held. 

[0030] The power supply section 3 has RF generator 31, the automatic negotiation machine 32, and the 
RF switcher 33. It connects with the control device (personal computer) which is not illustrated, and the 
RF switcher 33 changes RF generator 3 1 by turns to the chambers 2 and 2 of a pair by the change 
command of a control device, the conductor at the time of a flow ~ although a screw stop usually 
connects between the high frequency switcher 33, a chamber 2, and 2 using a copper plate, the 
processing time is short or power is low — as long as there is no temperature rise property top problem, 
you may make it connect with the coaxial cable which attached the connector in both ends If it does in 
this way, since the installation to removal from the body of a washing station of chambers 2 and 2 and 
the body of a washing station will become easy, maintenance and trouble processing can be performed 
with sufficient workability. 

[0031] Moreover, with this operation gestalt, using a vacuum relay, since it is small, the RF switcher 33 
can be incorporated in the chassis of the automatic negotiation machine 32, and can aim at reduction of 
tooth spaces. In addition, it may be made to carry out external [ of the RF switcher 33 ] to the chassis of 
the automatic negotiation machine 32 as what [ using a cylinder etc. / mechanism-/ a thing ]. Although 
the automatic negotiation machine 32 prevents interference by the reflected wave of the high frequency 
impressed to the chamber 2 and one set of the automatic negotiation machine 32 is made to correspond 
to the chambers 2 and 2 of a pair with this operation gestalt, you may make it make one set of the 
automatic negotiation machine 32 correspond to each chamber 2, respectively. In this case, connection is 
carried out in the order of RF generator 3 1, the RF switcher 33, and the automatic negotiation machine 
32. In addition, with this operation gestalt, since RF generator 31 and the automatic negotiation machine 
32 are one set at a time, respectively, it has the advantage that reduction of tooth spaces can be aimed at, 
by low cost. It can be made small. 

[0032] The gas transfer unit 4 has the gas commutator tube 44 which connects the argon gas supply line 
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41 which stands in a row in the argon chemical cylinder outside drawing, the nitrogen gas supply line 42 
which stands in a row in the nitrogen chemical cylinder outside drawing, the gas installation tubing 43 
and 43 of the pair which stands in a row in each chamber 2, and the argon gas supply line 41 and the 
nitrogen gas supply line 42 and the gas installation tubing 43 and 43 of a pair. The argon gas supply bulb 
45 and the nitrogen gas supply bulb 46 which are operated by the manual, respectively are prepared in 
the argon gas supply line 41 and the nitrogen gas supply line 42. Moreover, a massflow controller 47 is 
interposed in the argon gas supply line 41, and the purge flowmeter 48 is interposed in the nitrogen gas 
supply line 42, and a quantity of gas flow can be controlled now, respectively. 
[0033] The gas commutator tube 44 has the argon side [ 2 ] branch pipes 44a and 44a which stand in a 
row in the argon gas supply line 41, and the nitrogen side [ 2 ] branch pipes 44b and 44b which stand in 
a row in the nitrogen gas supply line 42, and each above-mentioned gas installation tubing 43 is 
connected to the unification parts of each argon side branch pipe 44a and each nitrogen side branch pipe 
44b. The argon side change bulbs 49 and 49 which consisted of solenoid valves, respectively are 
interposed in both the argons side branch pipes 44a and 44a, and the nitrogen side change bulbs 50 and 
50 which consisted of solenoid valves, respectively are interposed in both the nitrogen side branch pipes 
44b and 44b. It connects with a control unit, and the argon side change bulbs 49 and 49 of a pair and the 
nitrogen side change bulbs 50 and 50 of a pair are opened and closed by the change command of a 
control unit. In this case, in order to control the capacity of argon gas with a sufficient precision, based 
on a control signal, feedback control of the above-mentioned massflow controller 47 is carried out. 
[0034] In the argon gas supply bulb 45 and the nitrogen gas supply bulb 46 always serving as "open", 
respectively and introducing argon gas into the chambers 2 and 2 of a pair by turns, both the nitrogen 
side change bulbs 50 and 50 serve as "close", one side of both the argons side change bulbs 49 and 49 
serves as "open", and another side serves as "close." Moreover, in introducing nitrogen gas for the leak 
mentioned later, both the argons side change bulbs 49 and 49 serve as "close", one side of both the 
nitrogen side change bulbs 50 and 50 serves as "open", and another side serves as "close." In addition, 
the sign 51 in drawing is a closing motion solenoid valve opened and closed, when enabling installation 
of oxygen gas besides argon gas as plasma reactant gas (it illustrates in an imaginary line). 
[0035] Each vacuum aspirator 5 has the vacuum piping 62 which connects each chamber 2 with a 
vacuum pump 61 and a vacuum pump 61 . The vacuum gauge 63, the pressure control valve 64, and the 
main valve 65 are interposed in the vacuum piping 62 from the chamber 2 side. The main valve 65 
consists of solenoid valves, a main valve 65 is in a "open" condition, the vacuum piping 62 and a 
vacuum pump 61 are open for free passage through the flexible tubing 67, and vacuum suction in a 
chamber 2 is performed. 

[0036] The substrate conveyance device 12 in which carrying-in / taking-out device 6 conveys Substrate 
A between both the chambers 2 and 2, and the supply side and discharge side magazines 7a and 7b 
arranged in the 1st and 2nd substrate delivery locations PI and P2, The chamber side transfer device 13 
which transfers Substrate A between this substrate conveyance device 12 and both the chambers 2 and 2, 
It has the magazine side transfer device 14 which transfers Substrate A between the substrate 
conveyance device 12, and the supply side and discharge side magazines 7a and 7b, the substrate loader 
15 which drives supply side magazine 7a, and the substrate unloader 16 which drives discharge side 
magazine 7b. 

[0037] The unsettled substrate Aa held in supply side magazine 7a is transferred to the substrate 
conveyance device 12 by the magazine side transfer device 14, and is conveyed according to the 
substrate conveyance device 12 from a downward-moving position to an about two-chamber upward 
moving position. Here, the chamber side transfer device 13 drives and the unsettled substrate Aa is 
transferred to the tray 27 of a chamber 2 from the substrate conveyance device 12. On the other hand, 
the processing substrate Ab is transferred to the substrate conveyance device 12 by the chamber side 
transfer device 13 from a tray 27, and is conveyed according to the substrate conveyance device 12 from 
an upward moving position to the downward-moving position supply side / discharge side both 
magazines 7a and near the 7b. Here, the magazine side transfer device 14 drives and the processing 
substrate Ab is transferred to discharge side magazine 7b from the substrate conveyance device 12. 
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[0038] The substrate conveyance device 12 has the substrate lifting device 71 attached in the machine 
stool outside drawing, substrate y******72 attached in the substrate lifting device 7 1 , and the 
substrate installation stage 73 moved to the cross direction of illustration by substrate Y ****** 72, as 
shown in drawing 2 . 

[0039] The substrate installation stage 73 can lay two substrates A and A now in an upper case and the 
lower berth in the shape of a shelf board, respectively by the protruding lines 76, 76, and 76 of three 
articles arranged in parallel with mutual on the base plate 75. That is, the receptacle section (illustration 
abbreviation) of the inside sense is projected and formed in the protruding lines 76, 76, and 76 of three 
articles up and down, respectively, and the 2nd installation section 78 of a pair before and after the 1st 
installation section 77 of a pair before and after laying two unsettled substrates Aa in an upper case by 
this receptacle section lays two processing substrates Ab in the lower berth is constituted. That is, the 
unsettled substrate Aa transferred from supply side magazine 7a is laid in the 1st installation section 77, 
and the processing substrate Ab transferred from the tray 27 of each chamber 2 is laid in the 2nd 
installation section 78. 

[0040] Substrate Y******72is attached in the rise-and-fall block 85 of the substrate lifting device 71 
mentioned later, and has the ball screw 81 which rotates by the substrate Y ** motor 80 with a reducer, 
and the substrate Y ** motor 80. Although omitted in illustration, the substrate installation stage 73 is 
constituted by the cross direction free [ an attitude ] between the rise-and-fall blocks 85 of the substrate 
lifting device 71 (guidance), and when the ball screw 81 screwed in a part of substrate installation stage 
73 carries out forward inverse rotation by the substrate Y ** motor 80, the substrate installation stage 73 
moves to a cross direction to the rise-and-fall block 85. 

[0041] The substrate lifting device 71 has the ball screw 84 which rotates by the substrate rise-and-fall 
motor 83 and the substrate rise-and-fall motor 83 with a reducer, and the rise-and-fall block 85 with 
which the female screw section (illustration abbreviation) screwed in a ball screw 84 was formed. As 
mentioned above, the substrate installation stage 73 and substrate Y ****** 72 are supported by the 
rise-and-fall block 85, and go up and down the rise-and-fall block 85 with the ball screw 84 which 
carries out forward inverse rotation through the substrate rise-and-fall motor 83. In addition, you attach 
the substrate lifting device 71 in substrate Y ****** 72, and make it go up and down the substrate 
installation stage 73 with the substrate lifting device 71, and it may be made to carry out longitudinal 
slide movement of the substrate lifting device 71 and the substrate installation stage 73 by substrate Y 
****** 72 

[0042] When two or more substrate stowages are formed in the vertical direction, respectively and the 
substrate conveyance device 12 receives the unsettled substrate Aa from supply side magazine 7a, inside 
magazine 7a and 7b, the substrate lifting device 71 and substrate y******72 drive so that the 1st 
installation section 77 of the substrate installation stage 73 may agree in the location of the substrate 
stowage where supply side magazine 7a corresponds, so that it may mention later. Specifically the 
substrate installation stage 73 is retreated and raised from a home location, alignment of the 1st 
installation section 77 which is one side first is carried out to the corresponding substrate stowage, and 
alignment of the 1st installation section 77 of another side is further carried out to the corresponding 
next substrate stowage by retreat (advance) of the substrate installation stage 73. In addition, although 
mentioned later for details, supply side magazine 7a goes up and down, and the location (level) is set as 
the specific location in the transfer height of the unsettled substrate Aa. 

[0043] Moreover, in delivering the processing substrate Ab to discharge side magazine 7b, it carries out 
alignment of the two processing substrates Ab and Ab of the 2nd installation section 78 to the substrate 
stowage where discharge side magazine 7b corresponds, respectively similarly. Also in this case, 
discharge side magazine 7b goes up and down, and the location (it differs from a location in above 
transfer height) is set as the specific location in the transfer height of the processing substrate Ab. In 
addition, since supply side magazine 7a and discharge side magazine 7b approach the right-and-left both 
sides to the substrate installation stage 73 and it is arranged (it is separated in illustration), it is not 
necessary to move the substrate installation stage 73 to a longitudinal direction on the occasion of a 
transfer of Substrate A. 
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[0044] On the other hand, in exchanging the unsettled substrate Aa and the processing substrate Ab 
between chambers 2, the substrate lifting device 71 and substrate Y ****** 72 are driven first, 
alignment of the processing substrate Ab and the 2nd installation section 78 on a tray 27 is carried out, 
and it receives two processing substrates Ab and Ab in the 2nd installation section 78 at coincidence (it 
mentions later for details). Next, the substrate installation stage 73 is dropped slightly, alignment of the 
unsettled substrate Aa and tray 27 (top face) of the 1st installation section 77 is carried out, and two 
unsettled substrates Aa and Aa are delivered on a tray 27. In addition, since both the chambers 2 and 2 
approach those right-and-left both sides to the substrate installation stage 73 and it is arranged also in 
this case (it is separated in illustration), it is not necessary to move the substrate installation stage 73 to a 
longitudinal direction on the occasion of a transfer of Substrate A. 

[0045] The magazine side transfer device 14 has the supply side cylinder 91 which sends out the 
unsettled substrate Aa to the substrate conveyance device 12 from supply side magazine 7a, and the 
discharge side cylinder 92 which sends the processing substrate Ab into discharge side magazine 7b 
from the substrate conveyance device 12. The supply side cylinder 91 is attached in the machine stool 
outside drawing, with the piston rod 94, pushes the edge of the corresponding unsettled substrate Aa, 
and sends this out to the substrate conveyance device 12 from supply side magazine 7a. 
[0046] The discharge side cylinder 92 is attached in the machine stool outside drawing, and has the 
cylinder body 95 which extends for supply side magazine 7a and discharge side magazine 7 b, and feed 
blade equipment 96 which moves to a longitudinal direction with a cylinder body 95. Feed blade 
equipment 96 has the feed blade 97 which moves up and down with an actuator while holding actuators, 
such as a motor, in housing. By moving a feed blade 97 to a predetermined downward-moving position 
with an actuator, and moving feed blade equipment 96 to an illustration left with a cylinder body 95, a 
feed blade 97 pushes the edge of the processing substrate Ab, and sends this into discharge side 
magazine 7b from the substrate conveyance device 12. 

[0047] The height location of the piston rod 94 of the supply side cylinder 91 and the height location of 
the feed blade 97 of the discharge side cylinder 92 are set as a location in above transfer height, and the 
location has [ height / by the side of a piston rod 94 / transfer ] the difference for a level difference 
between the 1st installation section 77 of the substrate installation stage 73, and the 2nd installation 
section 78 in the transfer height of a location and a feed blade 97. For this reason, alignment of the 1st 
installation section 77 and the 2nd installation section 78 of the substrate installation stage 73 is carried 
out to the location in both transfer height, respectively, and if the processing substrate Ab is sent into 
discharge side magazine 7b from the 2nd installation section 78 and then the supply side cylinder 91 is 
driven by driving the discharge side cylinder 92 first, the unsettled substrate Aa will be sent out to the 
1st installation section 77 from supply side magazine 7a. But since the substrate installation stage 73, 
supply side magazine 7a, and discharge side magazine 7b are constituted [ that it can go up and down ] 
that a feed blade 97 can be moved up and down, they do not necessarily need to set up a location in 
transfer height as mentioned above. 

[0048] In addition, although mentioned later for details Selection of the substrate stowage where one 
unsettled substrate Aa of arbitration which should be sent out from supply side magazine 7a was 
contained, And selection of one substrate stowage (the how many steps are they?) of the arbitration of 
discharge side magazine 7b into which the processing substrate Ab should be sent is performed because 
you make [ that you make it go up and down supply side magazine 7a with the substrate loader 15, and ] 
it go up and down discharge side magazine 7b with the substrate unloader 16. 

[0049] As shown in drawin g 1 , the chamber side transfer device 13 has the ball screw 103 which rotates 
by X ** motor 102 and X ** motor 102 with the reducer attached in one edge of the chamber 2 of a pair, 
the guide case 101 which extends in a longitudinal direction for two, and the guide case 101, and 
transfer pawl equipment 104 which moves to a longitudinal direction with a ball screw 103. Transfer 
pawl equipment 104 has the transfer pawl 105 which moves up and down with an actuator while holding 
actuators, such as a motor, in housing. 

[0050] The tip of the transfer pawl 105 is formed in two forks, and coincidence constitutes two 
substrates A and A possible [ a transfer ] between the tray 27 and the substrate conveyance device 12. 
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Migration of a longitudinal direction is guided to transfer pawl equipment 104 in the guide case 101 in 
the part of housing, and when a ball screw 103 carries out forward inverse rotation through X ** motor 
102, transfer pawl equipment 104 moves it to a longitudinal direction in accordance with the guide case 
101. Moreover, the transfer pawl 105 moves up and down by the forward reverse drive of an actuator. 
[0051] When the substrate conveyance device 12 lays the unsettled substrate Aa in the 1st installation 
section 77 and attends a chamber 2, X ** motor 102 drives, transfer pawl equipment 104 is moved to the 
end position of a tray 27, transfer pawl equipment 104 drives continuously, and the transfer pawl 105 is 
made to lower-** to the top-face location of a tray 27. Next, X ** motor 102 drives and transfer pawl 
equipment 104 is moved to the substrate conveyance device 12 side. Thereby, as the transfer pawl 105 
pushes two processing substrates Ab on a tray 27, it moves them, and it delivers the processing substrate 
Ab to the 2nd installation section 78 of the substrate conveyance device 12. Next, after making the 
transfer pawl 105 upper-** slightly according to the unsettled substrate Aa, the transfer pawl 105 
delivers two unsettled substrates Aa and Aa on a tray 27 from the 1st installation section 77 by moving 
transfer pawl equipment 104 to a tray 27 side. In addition, you may be the structure of you not making 
the transfer pawl 105 into two forks, but making it transferring one substrate A at a time. 
[0052] As shown in drawing 2 , the substrate loader 15 has the supply side magazine installation base 
1 1 1 in which two or more supply side magazine 7a can be laid, the supply side lifting device 1 12 which 
makes it go up and down supply side magazine 7a supplied from the supply side magazine installation 
base 1 1 1, and the supply side magazine cylinder 113 which sends supply side magazine 7a into the 
supply side lifting device 1 12 from the supply side magazine installation base 111. Two or more 
receptacle sections are formed in a both-sides wall, respectively, two or more substrate stowages are 
formed in the vertical direction of this, and supply side magazine 7a covers two or more steps, and can 
hold Substrate A now in the shape of a shelf board. And supply side magazine 7a constituted in this way 
is in the condition which held the unsettled substrate Aa, turns a front face to the substrate conveyance 
device 12 side, and is arranged. In addition, discharge side magazine 7b is completely the same as that 
of this supply side magazine 7a. 

[0053] When supply side magazine 7a of the supply side lifting device 1 12 becomes empty, with the 
piston rod 1 1 5, the supply side magazine cylinder 1 1 3 sends in in order two or more supply side 
magazine 7a currently laid in the supply side magazine installation base 1 1 1, and newly supplies supply 
side magazine 7a to the supply side lifting device 1 12. In addition, supply side magazine 7a newly 
supplied to the supply side magazine installation base 1 1 1 is in the condition in which the piston rod 1 1 5 
retreated, and is supplied to the piston rod 1 1 5 side of the supply side magazine installation base 111. 
[0054] The supply side lifting device 112 has the ball screw 1 17 which rotates by the magazine rise-and- 
fall motor 1 16 and the magazine rise-and-fall motor 1 16 with a reducer, and the rise-and-fall block 1 1 8 
with which the female screw section (illustration abbreviation) screwed in a ball screw 117 was formed. 
Supply side magazine 7a which sends out the unsettled substrate Aa is supported by the rise-and-fall 
block 1 18, and the rise-and-fall block 118 goes up and down with the ball screw 117 which carries out 
forward inverse rotation through the magazine rise-and-fall motor 116. 

[0055] Supply side magazine 7a sent into the supply side lifting device 1 12 goes up and down suitably, 
and sends out at a time one unsettled substrate Aa which the supply side cylinder 91 of the above in that 
case held in supply side magazine 7a. In this case, it is desirable to send out the unsettled substrate Aa 
sequentially from the thing of the bottom of supply side magazine 7a. That is, alignment of the unsettled 
substrate Aa of the bottom is first carried out to a location in transfer height, this is sent out, then, 
alignment (descent) of the 2nd step of unsettled substrate Aa is carried out to a location in transfer height 
from the bottom, and this is sent out. Thus, since supply side magazine 7a becomes empty, he drops this 
further and is trying to deliver to the magazine migration section 10 in the place which sent out the 
unsettled substrate Aa of the maximum upper case. 

[0056] The substrate unloader 16 has the discharge side magazine installation base 121 in which two or 
more discharge side magazine 7b can be laid, the discharge side lifting device 122 which makes it go up 
and down discharge side magazine 7b, and the discharge side magazine cylinder 123 which sends into 
the discharge side magazine installation base 121 discharge side magazine 7b which filled with the 
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processing substrate Ab from the discharge side lifting device 122 like the substrate loader 15. With the 
piston rod 125, the discharge side magazine cylinder 123 sends discharge side magazine 7b which filled 
into the sequential discharge side magazine installation base 121, and dies. 

[0057] The discharge side lifting device 122 has the magazine rise-and-fall motor 126, the ball screw 
127, and the rise-and-fall block 128 like the supply side lifting device 1 12. Discharge side magazine 7b 
into' which the processing substrate Ab is sent is supported by the rise-and-fall block 128, and the rise- 
and-fall block 128 goes up and down with the ball screw 127 which carries out forward inverse rotation 
through the magazine rise-and-fall motor 126. In this case, empty discharge side magazine 7b is 
supplied from the supply side lifting device 1 12 through the magazine migration section 10. 
[0058] And also in this case, discharge side magazine 7b of the discharge side lifting device 122 goes up 
and down suitably, and the discharge side cylinder 92 of the above in that case sends one processing 
substrate Ab into discharge side magazine 7b at a time, and it dies. In this case, iris desirable to hold the 
processing substrate Ab sequentially from the maximum upper case, carrying out the intermittent rise of 
the discharge side magazine 7b. In addition, the center of the plate parts 1 18a and 128a in which each 
magazines 7a and 7b are laid can turn off widely each rise-and-fall blocks 1 1 8 and 128 of the supply 
side lifting device 1 12 and the discharge side lifting device 122 in the shape of a "KO" character, and 
can lack them, and the chuck equipment 1 3 1 mentioned later can pass them through now in the vertical 
direction. . 

[0059] The magazine migration section 10 has the chuck equipment 131 which receives and grasps 
empty magazine (supply side magazine 7a which became empty) 7c, the revolving arm 132 which 
supports chuck equipment 1 3 1 by the point, and the rotary motor 133 with a reducer made to rotate a 
revolving arm 132 focusing on the end face section. It is fixed to the machine stool outside drawing, and 
a rotary motor 133 transports empty magazine 7c which was made to carry out both-way rotation 
(rotation) 180 include angles into a horizontal plane, and grasped the revolving arm 133 to chuck 
equipment 131 to the substrate unloader 16 from the substrate loader 15. Chuck equipment 131 has the 
chucks 136 and 136 of the pair which moves in the direction of disjunction mutually in a projection 
cylinder from the housing 135 with which empty magazine 7c is laid in a top face, the cylinder 
(illustration abbreviation) held in housing 1 35, and the top face of housing 135. 
[0060] Open in the direction which estranges the chucks 136 and 136 of a pair, and the supply side 
lifting device 1 12 is made to face, and if empty magazine 7c currently laid in the supply side lifting 
device 1 12 in this condition is dropped, empty magazine 7c will appear in the top face of housing 135 in 
the place where plate part 1 18a of the rise-and-fall block 1 18 passed through the chuck 136 from the 
bottom to the down side. Thereby, empty magazine 7c is received and passed to the magazine migration 
section 10 from the supply side lifting device 1 12. Here, as the chucks 136 and 136 of a pair are closed, 
empty magazine 7c is grasped. When empty magazine 7c is grasped by chuck equipment 121 at 
immobilization, a revolving arm 132 is rotated and the discharge side lifting device 122 is made to face 
empty magazine 7c. 

[0061] At this time, there is no discharge side magazine 7b in the rise-and-fall block 128 of the 
discharge side lifting device 122, and a downward location has the rise-and-fall block 128. If empty 
magazine 7c attends the discharge side lifting device 122, the grasping condition by chuck equipment 
131 will be canceled, and the rise-and-fall block 128 will be raised. If the rise-and-fall block 128 goes up 
and the plate part 128a passes through a chuck 136 from the bottom to the up side, the rise-and-fall 
block 128 will receive empty magazine 7c automatically, and will go up as it is. In addition, although 
empty magazine 7c transported to the substrate unloader 16 by the magazine migration section 10 from 
the substrate loader 1 5 is used as discharge side magazine 7b with the substrate unloader 16, since 
empty magazine 7c rotates and is transported, it is the posture with which the anterior part turned to 
carrying-in / taking-out device 6 side, and is received and passed to the substrate unloader 16. For this 
reason, it is not necessary to change the posture of empty magazine 7c with another equipment before 
and after migration. . 
[0062] In addition, it connects with a control unit and actuators in carrying-in / taking-out device 6, the 
substrate loader 15, the substrate unloader 16, and the magazine migration section 10, such as a motor 
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and a cylinder, are controlledby this control unit in the gross. In addition, other things can also be used 
although the personal computer which uses the Windows of Microsoft Corp. of the U.S. as an operating 
system is used as a control device with this operation gestalt. 

[0063] The control device consists of these operation gestalten so that only one of chambers can perform 
washing. That is, if the chamber selection window of a control device is opened, since the screen 
required as carrying out the selection input of chamber 2a, the mode in which 2b is driven, the mode in 
which only chamber 2a is driven, or the mode in which only chamber 2b is driven will be displayed, an 
operator does the selection input of the desired mode. If the mode in which only one of chambers is 
driven is chosen at this time, a power supply section 3, a gas transfer unit 4, the vacuum aspirator 5, and 
carrying-in / taking-out device 6 grade will process only the chamber of the side chosen, respectively, 
and will process the chamber of the side which was not chosen. Since processing is not performed in the 
chamber which is not used by doing in this way, accident can be prevented and safety is high. Moreover, 
since only one of chambers can be operated, even if a trouble occurs in one chamber, the chamber of 
another side can continue washing processing and can prevent the sharp decline in substrate processing 
efficiency. 

[0064] Moreover, the control device consists of these operation gestalten so that the processing 
conditions of a substrate can be set up for every chamber. Namely, if the substrate processing 
conditioning window of a control device is opened, the amount of the power supplied to an RF 
electrode, respectively and the gas supplied in a chamber, a class, vaccum pressure, washing time 
amount, etc. can be set up now for every chamber, and an operator will set up the conditions according 
to the substrate processed for every chamber. By this, when processing two kinds of substrates, the 
chamber of dedication can be set as each and suitable processing according to the property of each 
substrate can be performed. For example, when processing the substrates (glass substrate etc.) which 
dislike dust, and the substrates (glass epoxy group plate etc.) which dust tends to produce, the incidence 
rate of a defective can be reduced by considering one chamber as dedication of the former substrate, and 
considering the chamber of another side as dedication of the latter substrate. 

[0065] Next, with reference to drawing 4 , order is explained for actuation of each part later on. In this 
drawing, left-hand side chamber 2a shall be in the washing process of Substrate A, and right-hand side 
chamber 2b shall be in carrying-in / taking-out process of Substrate A. With right-hand side chamber 2b, 
according to the motion pulled out outside, the substrate [ finishing / washing ] (processing substrate 
Ab) A receives the unsettled substrate Aa from supply side magazine 7a, and conveys carrying-in / 
taking-out device 6 to near the right-hand side chamber 2b. Here, carrying-in / taking-out device 6 
receives the processing substrate Ab from right-hand side chamber 2b, and it delivers the unsettled 
substrate Aa to right-hand side chamber 2b continuously. Right-hand side chamber 2b will carry this 
into the interior, if the unsettled substrate Aa is received. Carrying-in / taking-out device 6 conveys the 
processing substrate Ab to coincidence, and delivers it to it at discharge side magazine 7b. 
[0066] Right-hand side chamber 2b will shift to a washing process, if the unsettled substrate Aa is 
carried into the interior. It can come, simultaneously left-hand side chamber 2a shifts to carrying-in / 
taking-out process through leak by nitrogen gas. And according to the motion by which the processing 
substrate Ab is pulled out by left-hand side chamber 2a, carrying-in / taking-out device 6 receives the 
unsettled substrate Aa from supply side magazine 7a, and, shortly, conveys it to near the left-hand side 
chamber 2a. And carrying-in / taking-out device 6 receives the processing substrate Ab from left-hand 
side chamber 2a, and it delivers the unsettled substrate Aa to left-hand side chamber 2a continuously. 
Left-hand side chamber 2a will carry this into the interior, if the unsettled substrate Aa is received. 
Carrying-in / taking-out device 6 conveys the processing substrate Ab to coincidence, and delivers it to 
it at discharge side magazine 7b. Left-hand side chamber 2a will shift to a washing process, if the 
unsettled substrate Aa is carried into the interior. It can come, simultaneously right-hand side chamber 
2b shifts to carrying-in / taking-out process through leak by nitrogen gas. That is, chamber 2a on either 
side and 2b repeat carrying-in / taking-out process and a washing process by turns, it doubles with this, 
and carrying-in / taking-out device 6 carries in and takes out the unsettled substrate Aa and the 
processing substrate Ab by turns to chamber 2a on either side and 2b. 
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[0067] Thus, while performing carrying in and taking out of a substrate in one chamber, by performing 
washing processing by the chamber of another side, compared with the conventional plasma cleaner, the 
processing number of sheets of the substrate per unit time amount can be increased sharply, and the 
processing efficiency of a substrate improves sharply. 

[0068] In addition, this invention is not limited to the operation gestalt mentioned above, and can 
perform various deformation. For example, although the operation gestalt mentioned above explained 
the case where it had two chambers, you may make it have three or more chambers. 
[0069] Moreover, while carrying-in / taking-out device picks out an unsettled substrate from the 
magazine arranged in the 1st substrate delivery location with the operation gestalt mentioned above and 
conveying to each chamber It is constituted so that the processing substrate by which washing 
processing was carried out by each chamber may be contained at an arranging [ in the 2nd substrate 
delivery location ] magazine, but you may constitute so that a processing substrate can also be returned 
to the magazine of the 1st substrate delivery location. Since it loses the need of an empty magazine 
stopping arising and processing an empty magazine by returning a processing substrate in the magazine 
of the 1st substrate delivery location in being what does not make an issue of the dust which it generates 
in case a substrate contains at a magazine, when it does in this way, productivity improves. 
[0070] Moreover, although he is trying to supply a substrate to the 1st substrate delivery location 
through a magazine with the operation gestalt mentioned above in order to carry out batch processing of 
the substrate supplied from two or more production lines When a lot of substrates are supplied from a 
single production line, a substrate conveyance conveyor is arranged instead of a substrate loader and a 
substrate unloader in the 1st and 2nd substrate delivery locations, and it may be made to make a plasma 
cleaner in-line with the substrate processor of the process of order in them. If it does in this way, a 
substrate can be processed continuously, without through a help. 

[0071] Moreover, while conveying the unsettled substrate to which the substrate delivery location was 
set corresponding to each chamber, respectively, and carrying-in / taking-out device was supplied by 
each substrate delivery location to the chamber which corresponds, respectively If you may constitute so 
that the processing substrate by which washing processing was carried out by each chamber may be 
conveyed in the substrate delivery location which corresponds, respectively, and it does in this way, 
when processing simultaneously two or more kinds of substrates with which processing conditions 
differ, a possibility that two or more kinds of substrates may be mixed disappears. 
[0072] In addition, deformation various in the range which does not deviate from the summary of this 
invention besides having mentioned above can be performed. 

[0073] . 
[Effect of the Invention] As explained above, according to the plasma cleaner of this invention, the 
processing efficiency of a substrate can be sharply improved by processing a substrate in parallel by two 
or more chambers. 

[0074] Moreover, even if a trouble produces a plasma cleaner according to claim 2 in some chambers by 
having been constituted so that washing processing of a substrate could be performed only about the 
chamber of the request of two or more chambers, since other chambers can continue processing of a 
substrate, they can prevent the sharp decline in substrate processing efficiency. 
[0075] Moreover, when processing two or more kinds of substrates by having been constituted so that 
the processing conditions of a substrate could be set up for every chamber, a plasma cleaner according to 
claim 3 can set the chamber of dedication as each, and can perform suitable processing according to the 
property of each substrate. 

[0076] Moreover, since an RF generator can be managed with one set by being that in which a washing 
means contains the high frequency switcher prepared between the RF electrode prepared in each 
chamber, the RF generator which impresses high-frequency voltage to each RF electrode, and this RF 
generator and each RF electrode, the vacuum aspirator which makes the inside of each chamber a 
vacuum, and the gas transfer unit which supplies plasma reactant gas in each chamber, a plasma cleaner 
according to claim 4 can aim at reduction of cost and tooth spaces. 

[0077] Moreover, when a RF switcher uses a vacuum relay, since it is small, a plasma cleaner according 
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to claim 5 can aim at reduction of tooth spaces. 

[0078] Moreover, by having connected a high frequency switcher and each RF electrode through the 
coaxial cable which attached the connector in both ends, while each chamber of a plasma cleaner 
according to claim 6 is removable, since attachment and detachment of a chamber are easy, maintenance 
and trouble processing can be performed with sufficient workability. 

[0079] Moreover, by having had carrying-in / taking-out device in which the processing substrate by 
which washing processing was carried out by each chamber was conveyed in the 2nd substrate delivery 
location, a plasma cleaner according to claim 7 can be made in-line with the substrate processor of the 
process of order, and can process a substrate continuously, without through a help while it conveys the 
unsettled substrate supplied to the 1st substrate delivery location to each chamber. 
[0080] Moreover, a plasma cleaner according to claim 8 can also take the manufacture gestalt which 
carries out batch processing (batch processing) of the substrate supplied from two or more production 
lines by having been constituted so that carrying-in / taking-out device might take out an unsettled 
substrate from two or more substrate stowages of the magazine arranged in the 1st substrate delivery 
location and it could convey to said each chamber. 

[0081] Moreover, since an empty magazine stops arising when returning a processing substrate to the 
magazine of the 1st substrate delivery location by having constituted carrying-in / taking-out device so 
that the processing substrate by which washing processing was carried out by each chamber could also 
be returned to the magazine of the 1st substrate delivery location, the processing becomes unnecessary 
and productivity of an according to claim 9 plasma cleaner improves. 

[0082] Moreover, a plasma cleaner according to claim 10 While conveying the unsettled substrate which 
the processing conditions of a substrate could be set up for every chamber, and the substrate delivery 
location was set up corresponding to each chamber, respectively, and was supplied to each substrate 
delivery location to the chamber which corresponds, respectively When processing simultaneously two 
or more kinds of substrates with which processing conditions differ by having had carrying-in / taking- 
out device in which the processing substrate by which washing processing was carried out by each 
chamber was conveyed in the substrate delivery location which corresponds, respectively, there is no 
possibility that two or more kinds of substrates may be mixed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The perspective view having shown the whole plasma cleaner structure (Johan section) of 
an operation gestalt. 

[Drawing 2] The perspective view having shown the whole plasma cleaner structure (bottom half 
section) of an operation gestalt. 

[Drawin g 3] The sectional view of the chamber of the plasma cleaner of an operation gestalt. 
[Drawing 4] The explanatory view of the plasma cleaner of an operation gestalt of operation. 
[Description of Notations] 

2 Chamber 

4 Gas Transfer Unit 

5 Vacuum Aspirator 

6 Carrying-in / Taking-Out Device 
7a Supply side magazine 

7b Discharge side magazine 

28 1st RF Electrode 

29 2nd RF Electrode 
31 RF Generator 

33 RF Switcher 

Aa Unsettled substrate 

Ab Processing substrate 

PI 1st substrate delivery location 

P2 2nd substrate delivery location 
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i mi&i-vyrtiznmixztiz-timfo'gi.mift 
wtfm.%LZti. mz&mfczimi&miz&i&zixfz* 

tc. mz&^\yj<x'm>imztitzmmm&izti.? 
tittf&ti m&m tamzmmmx ■ mtamm 
mitzzbzimtix^z. 
[0024] z<nw&, m^mzzimmmrm 
mzmumtmiz. mmmcommzos?® 

[0025] 

mi&n?yxvmmm<?>&mmjKit:mm, ® 
3 ittmtmmwT ? xva^is^f-v y^cnmm 
m, m4ii*mimm<v7yxvffif>giw<?)®mwm 
x-hb. 

[002 6] Z<V73Xim®mt. milI<T1--y 
TiW&v-J^tfy? i yf-t&mz, if-yirvy^z 
M-rztfyTjyfjtv vt#yT< yy^^^tcom 

&£X-m&-t&tziibl l zimZi\hbcDX'$> r ) . 
x-hh^ y/VzT)V3yw<r>TyX-?K&ifx*im 

vVlzm^XUmZti. Xy?iyyrt», Y*meM 

ztizx*). ztizmmi. 

[0027] Bl&tf02fc>jcrJ:pfc. ;W5X7 

^ft^^, 2fc, CiX^-^O^WN'2, 2tC 
3»2t*«iWBE*WJirf*W[[»3 1 . -JtWt)' 

a*2 , 2 fcyyX-iKmxxx'hhTiviytfxw) 

~9<nizft<r>mmifxztt\ l zmithtixmim.4 

ttJ&fflV^'^'y 7 a *^*MB|a«A aS-KOtfl LT— 
2-ra»8fflS*ifc»«aHKAb£S2*> 

««S(tSL{aap 2 nffia§n^pffi(Hijv*»7 b 

[0028] #^-^>^'2«±, XffiSWT*i«««f- 
-r <*fr 2 1 1 s f+y^** 2 l <7)Iffflfc:!£ft4>ft 
Jt7 7>v«tf0M#:2 2i:$-*L-C^|, <> g#:2 2{i. 
WilfcigftfcStf-f H 2 3 , 2 3 fcj: 0 f-^ >^'*#:2 
lt«LT3iiSitttfl!*S^ fl-3f-^W<**2 1 

2 4 O VX h yu y H 2 5 fcigi|g«2 6 £^LTj1SS$ 
flTV^S. 4^c, «*2 20rtlHt:tt. 2ftc7)S«A, 
A$:©a-f.5h^-<2 7*<lX0#(t4.flT*J0> bU-<f 

2n±&#2 2bbi>izimt&. ^y^mm^oy 
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s. 

[00 29] itz. ms^-tid^ #^-+yv\'2t 

*ztit&2igffimm!&2 9bimvt>ixx\^. z<n 

^f. SSl«Jfl&m@2 8{i. ±feohl^r 2 7<7)T8& 
KffifS£;h.|>-;fr. SI2i^j£l®2 9{i. ^-v>^** 

f-^>'>'N'g|H^'J>'^2 4{i. a^ffllco^-vyM* 

f-+yA##c2 1fcM2 20HW;i:, f+yA 
20ft®tt$r$ft-t*.<, o'Jx^c^- 

[0030] €if&3<2. i^?£«S?3 1 1. iS>8^ 
§g32fc. i«E$flJ#Sg3 3fc£*LTOS. 
§S3 3te, H^L&i^dtSPIIg (^y^y) izmmz 

ft. mQmmcomwm&iz j: o . -*r<5D^yA2. 2 

(cttLSjg^m^3 1 £$z£.izw<omz-&. 

^3 3t^wN-2, 2raf±, mfctmix* 

v-'ihftK «fc O&l^ft&tf. J!iS^[g*^V^^*>'® 
JcdtrLTkJ:^. zcokolz-t&k. f-^y^'2. 2 

oa^^fi*#:^ £> com o L&txa^^a*ft'\£OBX 

[ o o 3 1 ] a*, xmsmrnxn. Knnam»3 3 
\m£ i )i>-£m\,wci><7)X'h*). >mx'b&t:tb, g 

-xmmm&zktfx'tz. «ntt«»!i3 

3$r^yy^$rfflv^^^i,c7)t LT. ilMte 
«3 2<0^-v-s/t:iW»tr*J:'5fc:LT«>J:v\ i» 
3 2 H . ■?- a- 2 9ttD L fc»JS»tf)Kftf»fc 
i*T8*B9it*-&fctf> , C*»K *5SM0KBTtt N -*f 
0^yA2. 2fc$tLlGWS!68£»3 2**WE3 
*TV»6*», *f-vw<2fc:*JL't*i-eih.i6oeWBE 
£83 2$:*rje$-ti-&J;3(;:LTk«}:V\ 
«i. i«J3$mi!S3 1 . itJi]&W#$i3 3 . g»|g£fg3 

2<o*-cts»s*i*. nmm 
m 1 . gn&&83 23&<-e<i-r*Li^-fo-c*4fc 

1^0 n&m ix v , < -rs i t & . 

[0032] #XfftJ£gS4«, WtoTfrly/fXtf 

A#y^(ciMr*S»^flBMf4 2ts #**5"<2 
(Cg&l.-ttOtfX^Al^ 3. 4 3i. TlVD/tfX 



m&mA 1 &y r Mfg^xtt*&« : 4 2 t-ttotfxgA'g 

4 3, 4 3fc*im**;yx«HMr4 4fcfc*l/0> 

^>^4 5£.tfg3H#Xffti£AW4 6#mft>tlX^ 
S. 7*iy*'xi^4icti7^7D-3y 
M3-94 7jWMR3*i, afcBJIWttfttMM 2fctt 

^•-> ? g5*n-4 8)!i%g$ix % ^jiw^xaaitww 

[0033] ^X«J#t4 4(i. T/l-^y^X^^f 4 
1 £3*3:6 2*OT^d'yi!l^ilSl : 4 4a. 4 4 a fc . 
g»#Xffi&<i4 2 ta&S 2#?)g3»ll#g4 4 
b. 44bt^*L. &7}\s*>mW84 4aibZS 
*WiWW4 4 b<0^-g£gi5^^±IE£7)^*'X^A^4 3 
jWBRSiVO**. MT/^y(i^^44a < 44a 

74 9. 4 9jWMR3;fc, WS*fiS^JSf 4 4 
b . 4 4 b tfi N *it W.TOt#-C«J«$*tfcB«iW» 

g-'^rs o . 5 o*^§nr^§„ -it^r^^y 

MJ#A/P74 9. 4 9&t/-«<OS*fflKU#A'/^5 
0. 5 0ttSfI«6@tt:a«S#i. tl«SEa<so«S&^(C 

Sft<SfJffl!-ri.^ft. ±MZ<D-?xyn-ayhv-y4 

[0034] T)VdlVijX>m> < >>V7'4 5&Tf%m#X 
-^^^y/N'2. 2{C2SSC7/l'^yXfxS:9A1"* 
0. WT;^>-ffl|^J#A>y4 9 . 4 90-*-** 

^t:a*^x$r^A-tl.^fc(i;. R7fr*yWmrt 

0. 5 0<^-M^j . fflJ^*« r^j k ^^ o 
i^?5 1li, 7*7XvRiS^'xi:LT. 7)Vdy 
^"xcoffi, «*^*»ATUI64:'t6«^ (MS4gtT 

[00 3 5] #K^i®?ISia5(i. *^>T6 1i: s 
KS--Ky7-6 1 t#f-vy>-N"2S:igi^-ri.«SBe*6 2 
tS:*LT^I>. R2Siei : 6 2(C(i. ^-vWn'2111*^ 
Jt^ff6 3 . E2jpgAW6 4SC r ^-<>->'^7*6 5 
**M8SiiTV^. ^-f yins? 6 5l±%®.#X'm&Z 
itTfcOs J«-f yA';U7'6 5^' rgflj ^"C\ 7U4fi^ 
y;i>f 6 7^itLXM^/§6 2 fcS^-tfyT6 1 

[0036] »A-«{iJ««6li. Mf-^y^'2. 2 

fsi&v»2<o«aae»t«LffliiPi. PiCE*s 
iutttJMi • spaawvxr^ 7a. 7 b t comx-ms. 
Ammi-zmuMmmm 1 2 1 . 1 
2fcM^- j ryA'2. 2t<DmxmwiAi:&m-t2>i-vy 
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imnmm nt. mamwm 1 2 t&&m ■ mm 

Mm-? Iff V 7a. 7 b fc <OH^6R A £#S!-f * T# 

^>iu^«sit 1 4 1 . 7 a ecu?* 

Men-* 1 1 5 b . SRfiffllv^y 7 b 
[0037] ttteflBvtf^y 7 alCJRSgStlTOS*® 
ffiflll 2 S«aSi*««l 2tc«t OTftttB 

a£2«flfcM«lgl 2Kft^2»hW27W 
WIStKAbU:. **V'qHHMflU 

acjiOhM 2 7*»4>aaaua««i 2t:»as*i. 
1 2fci 9±»(4H*»^ttift • *as«ir? 

?, v#S/S«»«IB14jWB»S*i. ffiSSKAb 

1 2*»6*ai»?#s>i' 7 b izmt 

[0038] mimmffil 2<±. 12CStJ;^:, 

#^S7 1 t»t 0ftttfe*Lfc3ERY»sai7 2 1 . * 
«YW«7 2ICA 9e^W»#Wfc8*rf 4*«tt 
B*r-v7 3fc£WLT^&. 
[00 3 9] *K«atXf— i/7 3tt, <-X7V-h 
7 5 ±(C, fflSKW fcRR Lfc 3 7 6,7 

6. 7 6tc«to, ±Batn r Rfc*h.*h.2««aHR 

A. Afc«K*lc«BT*4J:3fc*o-0**. ■«* 
fc, 3 jfe<05eft7 6. 7 6. 7 6CH **l**UbTlC 

mm-ttnm i eagn7 1 tsk 2 KcwmmuA 
b mmrmm-mm2m.m 8 aqMssfit k > 

®aSAa»i»ltta»7 7CttISft. #**:"<2 
WhU>f 2 7^»ttS^*«BiaSKAbttS(2tW« 
7 8fc|fcB$*U. 

[0040] h«y»8B7 21*. m&thmmtm 

B7 1tf>»7n??8 5fctt9Wt&*ttfc9. ®& 
«Mt*<oafi«YIS*-^80i:. fflRYKfc-*8 0fc 
iO@te-r&TK-;M->'8 1 fc*L"CV>*. H*T«# 

S7 1 ofmfn v?s5b comx-wmifmzmiB^. 

iOIEiSlllSE-rS^ii^J; 0. «S»Sxx-v7 3* J 
#H7o .^85 fc*f L , WfittrmwitiSt * . 
[0041] mK&mm7 1 «es«Ht«<o£«[# 

»*-*8 3i:. fflKJ»*-*83fcJ:'J|IMlK't*>K 
-)\,* : J84b. ft-tUt-iS 8 4 IZ^-t %> M* 

m^m) tfm&ztitzftwfu •■/ ? 8 5 1 lx 



W£W.7 2imU7v-v?85i l z5$fZtlXti ] 0. %® 
7nv?8 5i±. »K^^-^8 3 5r^LTiB£lHlS6 

•thx-)v*i;8Aizi:*), m^z. mum 
m.7 1 zmywrnm 2\,zmm. mmmm 
7 itiBBxf-i;73w»{st. s«Yi6ga 
7 2 -?s&ffftSX7 1 avaHRtwx^-y 7 3 

[0042] mm-&£oiZ. 7#y>7a, 7bftS5 
«SI*fiAai:*tB4*&(C»** MIB7^>7a 

«as^sawD»w»wfiat. sisicBxf— ^*7 3 

<oantW«7 7*«^8rf5J:3t: s 2«#&gB7 1 

mmymm.7 2mmiiiiz>. mmz\±, m. 

3fe-f-*<om l ^BSI57 7 £K3*S3HS«IASfc:ffiB 
-&*rt!:U $ ^tc^RISBxr- ^'7 3cof£l (flifflt) 

\z& <o . ffi^m i mass 7 7 £K3-r6<**>aH»K*i 

V/ir»7a{i#K-rs«j;otc^^TfcO. 

[0043] %a*«Ab^aiiai'7^^y7b 

K»7«t«^fctt, H«t2*2«B«78<02»:O» 
A b . A b S: , -efimW ajfflO v^f V y 7 b <m 

^hwmmmzm&irtth. zm-si*. mm 
«v#i;y7 bumz-tiioiz^xti*) . mmm. 
Ab<o&mnsz&m (±ML<mim^m.b\,tm^h 
#) immm.mzn.fcistix^z. a^ax 

x-x'7 3 ftM7#y>7 aSlfffSil?* 

>/y7bte, *oae&Plffl!tcifiKLTKB5^TV^fc 
(H^T-{ilftiT^SA { ) , mLAemmizVkLm. 
Sl^f-y'7 3 S-fctrtriaiKSSBS-e-i^iiv^. 

[0044] *}?Mi«A aS^USA b * 

K^ia7 1 mmwrnkw. 7 2 w lt. fw2 
7 ±<7)®aa« a b t as 2 ©aas 7 8 mm^h^t 1 , 

2^<0«ia*«Ab. Abfc*2ttB*7 8fcH«tt:* 
ItW (Hii^ti) . *C. ««sf5Bxx-v7 
3^WA'(:TII§*. ^18gBg|57 7cO*5Jia*«A 
athN 27 (<?)±B) k«:fflB^*)-li:L. 2fe^* 
©aaaAa. AaSrhU'f 27±.l£%imt. 

zcom^t. mms.AT- : J7 3t»u. 

2. 2wt. -f-^te&Mfffltifi^tTiea^n-cv^^ 

(la^T'tiillilTV^* 4 ') , ffiRA^9Dtt:|RL»Rtt 

[0045] ~?#i;>w&fflm 1 4 t± s *jiuiffiscA 

a^ft*&ffl!l^^y7 a^ggKffiHRffil 2fciS9aJ 
•ttt^OIS^ "J 9 1 t . «3£«A b S-««j)8)Mffi« 




m 

(F2C 
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1 2frt>w\m?# : J>i btciM^jib^asflBv'j >r 

[0046] gfajlffly 9 2 f4. H^iS^tcsx 0 
WtfcfU ftlMIVXr^7 aStf#fffiffl|-7^x>7 b 

9 5(c«totfcfirr&ifcSljrr^*)^jf9 6fc^L 

J:9±T»Tt§i§>M9 7£WLTU6. 7?fal- 

x. ztizmm&mni 2^mm-?^jy7biz 

[004 7]«fc^(ffl>-i;v^9ieDtxhyD.y K94 

> n -y f 9 4 wnvamz am t m o m 9 7 o&s as 
fiafc{±, ««ma^'r->''7 3omi»sgs7 7i:m 

2«BS57 8t^HO|>m#Ojg£:f LTV^. .T<7)£ 
*>. *^S^T-v'7 3c7)|glt6agP7 7tm2®a 

* 7 8 * , ttitt&mm $ cat fcffla^Mt- l t a 

gfoA b tfm 2 *>gg& 7 8 *» 4>#f tBffllv 7 b (38 
»:ttt*&ffl>-!;y^9 1 S:BI6t#Uf, **» 
S«^Aa*Sft^(ffl|v^>7 a*^^ l^figE7 7fc 
£9ft£*il>. 4oH, «KSWE*f-5>7 3, 
ffljv^»7 aa^ttaj«V^>?V7 b{i#^nrfgr$) 
0, *^WR9 7t,±T»nTttt^S;hXViSfc 

I4£l^ 

to 04 8] =5r*j s fllliMtS* 5 , ffifctfTtfyy 

'o&ttiiK^mttiss^^y 7 b coffso 1 o^it 
raft* (finai*»> osir{±, s^o-n ska o« 

9\ 6 J: OUHMTe/r 7 b £ t Tfif 

[ o o 4 9 ] a 1 iz*t x -p jc, wcfl^ntin i 

■r*xr-f k*-* i o i #4 y*-x i o i<d~1j 
mmzmnnt>titzWMmm<7)xm^-? 1 o 2 

t . Xite-? 1 0 2 fcj; 0 EME-f £ 1 0 3 
fc % *-;M->; 1 0 3 1 J: 0 3&fcfi-WfcS»tssmjn 
3SB1 04fc£3rl/CH4. »»H8Bl0 4tt, /N-7 



[0050] ^em 1 0 5cr^{iz.m^mm^nxt3 

0, hM2 7kaHR«aflW»12t«^BT. 2tttf>« 

«a n A*iwfc»*rafc**3*i"0*. ^aung 
Si 0 4<i. 'WyrtmstviH Ky--xi 0 it 

0 2 Sr^LTtf-zM^'l 0 3#iEiBliM&t*i fcfcj: 
0 . &mJKl£S. 1 0 4 1£#4 Vr-X 1 0 1 K&oTS 

«t o . ^ismi o 5*>'±Tirri,„ 

[0051 ] S^jR^^mi 2*<mi«Kfia57 7fc*jn 
aS«Aa£SiBLTf- J i'>-^*2t^t, Xiftt-^ 

1 0 23WB«S*l.T»tW«IBl 04*hU>f 2 7«MB 

ffiBt*»s-tf. «v> , r»amsatio436«wB3ixT 

^mn\l 0 5£M^f 2 7«0±Hfia^T-T»§-fr«.o 

<>:fcs x»^-^ i o 2twmziix&®,mmi 04 
*S«i»Maffli 2ffl)(c^Ki§^s 0 ztuzzo. &® 
Ml 0 5**hM 2 7±<0 2«c<DMa»EAbS:JH-J: 
■3t:LT»»S*» WSS«AbSr«g^JS«l 2<r> 

S52aaa57 8tcgjta«-. at:, ^ami o 5t*m 
mm®, a a tc^^^-c ^>r*Hc±»j £ . 

«1 04*hM27«t»»8«5;ttJ:0. »tt 
fll 1 0 5j6» 2«t<0*«yiaHKA a , A a $Jf{ 1 &SS57 

7*»^M/>f2 7±fc:W-«lt. =5rfc. 

-S£iiH\ MKASiStfo^ttS^iflfitTfto-c 

[00 52] H2(c*t-i5(!:. *«n-^i 5«. a 

^B^l 1 It, St^«-7^^'y«B^i i lj&^ttte 

1 1 2t, «t&«V^i/>7a«-^ffl!l^i;yast^ 
1 1 14>&$&i!Bfffi$gBl 1 2ta"3atrfltl&ffl[^ 
^'y->'j>^i i 3fc*wu-cv^. tt*&M-7^i;y7 

fc <fc -> T±T>7(nl {:«Scffl^)««JRS^*« $ ix.X fe 
0 . ««A £S»CWoTffl««tlR$T'§ * J: d JC 

^>7a«. jtsaSHfiSAaiJRasLfcttJBt-C. H>r®£ 
««S8jSH«1 2«tCrtJJtTSKS*iTV^. ^rfc, 
tim?#iS> 7 b « . £ <0flttWB^^>' 7 a t ^< R 

[0053] «*#dJv^^y U y^l 1 3 14, fttftfll 

K, -eoe^ h -y h* l l 5fc: J; *) . ft^ffllv^'yy 

7 a Jrlifca y))h/oX\ WzlzimWr?fi : J> 7 a ^ft 

VM-bl 1 l(GBhtfcJSlAS*iS«»«v^5;>'7a 
(4, tXhyo-yKl 1 5#aSLfc#ST, ftJSfflf? 
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til. 

[0054] m&mzmm 1 1 214, tmrnmrt*? 

tiV-sWSiX:-? 1 1 6 fc. vtfyyim*-:? 1 1 6 

^oEetstf-n^i 1 7 k. 1 1 7 
•y^i i8t$-^LT^s. *«Ma«Aa^oai-r 

{ft&ffllvtfi^ate. ^D7?l 18tefe#$ft 
Tfc9. fmya-yfl 18(4. -7^'y#Bt-^i 

1 6 i:itiximmm-i^-)^Ji 17^40, # 
[0055] {*&ii#]^b 1 1 2izm *)&ttuzm 

y/9 1*«, ft^ffl|-7^y7a(clR§Ufc*J!!;SS^ 

>)ajLT<9><c:ktf. JMU*. t&;b*>. «ttt«T 
KO*j!!UIg«A a*»«»3<&Wcfi«£;btf UT^ 
fifcaOHiU acKT*»fe2SB<03fe«yiaHRAa*» 

kd*T\ tt«&ffl|v^>7 atfSte***:^ 

5 tTI?« - WyfBSS 1 0 t«t-tatf 4 5 £ 

[0056]lS7yo-/l 6(4. mWca—Tl 5 k 
Httfc. ffiR»^»aiffllv^5;y7bt«EiiItg=5r»aj 

ffljv^^sjs^ 121k, mm~?ffi;>7 btm 
Zitmmmms. 122k, wmmAbx-mmz 
^■otmm^^y 1 b ^swooiwigi 1 2 2 
#ittfl8v#vy©B& 1 2 1 \zm^wm~?ii : Jy 

7 1 2 3(4. -?-<7)b*X f ya -y H 1 2 5 lz£ *) , gfffK 

i 2ifci*»)^-ei9)<. 

[0057] mmmmw. 122a. m^mmmm 

1 1 2 fcRBfc. v^yyffRHE-^ 12 6k, 

27k. 1 28k£Wl/0>S. *& 

aaHRAb*%'jai*i6#aj*v/r> f >7 b(4. #1$ 

rov? 12 8£3dt£irC*>»). #i/o 7 ?128 
(4. ^^>#|^t-^ 1 2 6*tf LTjBSBHK"*-** 

-;M^"i2 7K4 9. iw-rs. 30>S*aj 

«-?#5/y7b(4. ^^'y^aJlO^LTttt&fflS 
#^fil 1 2*>£>&te£*li>. 
[0 0 5 83 -e-UT. #£M*ft£Sl2 
208aJM^#^>7bliaSffl*U *OHUJW>* 
tUfflll v 'J 9 2 gf ttlOIVXfS/'y 7 b fcffiaglSA 
b*18rfOjai)&A/C»9><. .TO*§£(c(4. SKtiffl-e 
#x'y 7 b *BK±ff S-^**^ . «1«RA b £ JLL 

#k§sbi 1 2mfmmmmm.\ 2 20^/0 



•y?118. 128(4. #-?#x>7a. 7b£8cBT 
Sru-hggfil 18a. 128a<0**#. 

1 3 l*>'±T*r^(C^')fe(4#l.4 9(C^-7TV^. 

[0059] vtfi/y^&sffi 0(4. (mz 

4->ftfi3&lh?^7a) 7c*»t«->Tll!«rt-* 
^•y^HlI13 1k. 5feJgg?t-^-y^HlI13 1$r 
1.0167- A 1 3 2k. 0$eT-A1 3 25-SJg 
»*>t"tlCliNBS*S*SfflWt#O0Kt-^ 13 3k 
ttlX^Z,. Sic*-? 1 3 3(4. QWOftdtcfflg 
?ftr 0 . IMs7-i>. 13 3 Sr*TOrt^fcv^TftS 
18 0S. ttaEWS Stfs ^-y^gSl 3 1 

fciEft LfcSvtfVy 7 c ^fflgo-r 1 5 frhmSLT 

yu-yi eiz^mth. f-\--y?SlBi 3 ks. ±b 

^v^'y7c^|ga$fxl»A'>i;y^l 3 5k. a 
*7 : Jv7\3 5Wz®MLtzi'V>y <BK***> k. . 

5^±ffl*^^JfjLxU y^tc4 "?SI& 

^ftfcfflSfcJWttT*-***)** 7 ? 1 3 6 . 1 36k 

[0060] -^(Of-v-y^l36. 13 6£«RM-* 
JSrWCHv^JSV^. fi^fflW^Bl 1 2t£B**, 

ccott^T'. mmmkwi 1 2tuKi3*iTn4g 

7#y>7c^TK$«fc. #H7"D7^1 18 COT 
U- 1 1 8 a 7^136 Sr±fflJ*>A>Tffllfc 
1 0 ftft*: k i 3T\ •£r?ii i Jv 7 c a*/^ yy/i 3 
50±iS(c»6. -m~4 0. 2v^>'y7c*«fla&« 
#^B1 1 2*^v#j;yf8MSBl OfcStt^il 
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